Two experimental trials were carried out in the two successive seasons of 2014and 2015 to investigate the effect of five NPK fertilizers levels and foliar spraying with some micronutrients on cowpea plant. The experiment consisted of five treatments of fertilizers levels (50%, 75%, 100%, 125%, and 150% RDF) of NPK and three rates of mixtures of (6%Fe, 5% Zn and 1% B)beside a control. A split plot in a randomized complete blocks design with three replicates was used. Results can be summarized as follows: increasing applied fertilizer NPK at rate from (50% to 150 % RDF) lead to significantly increase in plant height, plant fresh and dry weight, leaf area/plant chlorophyll b content as well as seed yield and its components, i.e., seed yield/plant, seed yield/fed, number of pods/plant, number of seeds/pod, pod length and weight of 100-seeds weight and some chemical content of plant and seeds of cowpea. But the higher values were recorded after application with use applied fertilizers at rate 100%RDF in the two seasons. On the other hand spraying cowpea plant with(6% Fe, 5% Zn and 1% B)mixture significantly increased all the previous traits in all experiment investigated compared with control (without foliar).The foliar mixture(6% Fe, 5% Zn and 1% B) gave a superior value in both seasons. Since; it produced the highest values of plant height, number of leaves/plant, number of branches/plant, leaf area/plant, seed yield and its components and percentage of crud protein of seeds content. According to the mentioned results, the recommendation is application of NPK at rate 100%RDF with foliar mixture of micronutrients at rate 3g/l three times so as to give the highest cowpea seed yield and its quality.
INTRODUCTION
Cowpea (Vigna unguiculata L.) is a member of family Fabaceae and considered as one of the most vegetable legumes, which had been cultivated in Egypt since long time. It is mainly cultivated for local consumption since; the pods were harvested either at green pods stage for fresh market or mature stage for dry seeds. The seeds represent a chief source of protein and carbohydrate. Cowpea seeds are a nutrition component in the human diet as well as a nutritious livestock feed. The protein in seeds of cowpea is rich in lysine and tryptophan amino acids compared to cereal grains.
However, mineral fertilizers play an important role in plant growth and productivity. Nitrogen is essential for synthesis of (chlorophyll, enzymes and protein). Phosphorus is essential for (root growth, phospho-proteins, phospholipids and ATP, ADP formation). Potassium plays an important role in (the promotion of enzyme activity and enhancing the translocation of assimilates and protein synthesis) (Helmy,2013 ,(Mishra et al.(2010 , Dawa e tal.,(2013) on pea). Abayomi et al.,(2008) , Azarpour et al.,(2011) , Nkaa et al., (2014) 
on cowpea
However, Microelements is one of the most important factors involved in improving plant growth, yield and quality of cowpea.). In this respect ( El Mansi et al., (2005) , El-Tantawy et al.(2009) on pea El-Haggan (2014) on soybean. Salehien and Rahman (2012) on french bean Ati and Ali.,(2011) on faba bean Srivastava et al., (1996) and Eisa and Ali (2014) on cowpea indicated that spraying with mixture of Fe, Zn, Mn, Mo and B a significantly increased( vegetative growth and Average number of seeds/pod, number of pods/plant, weight of seeds/pod, seed yield/plant , seed yield/fed. and relative seeds yield/fed).
Some research carried out some trials to study the interaction between NPK and microelements in this regard Hams and Puttaiiah. (2012 ) and Salehin and Rahman, (2012) fertilized French bean with application of RDF(N P K)+ Zinc (Zinc sulphate) at 18 Kg ha‫-‬ˡ + boron (boric acid) at 4 Kg ha-1.They brought about significantly the highest residual impact on growth(plant height, number leaves of per plant, branches per plant. El Sayed et al.,(2012) and Moghaze et al.,(2014) showed a significant effect as a result of the interaction between microelements (Fe, Zn and Mn) at different fertilizer sources (FYM, mineral fertilizer and control) on (fresh pod length and fresh pod weight and number of seeds/pod, seed index (1000-dry seed weight) and chemical constituents such as NPK, carbohydrates (%) and protein (%) of green seeds of pea plant) .So, this study was designed to evaluate the effect of NPK fertilizer at different percentage of DRF in combination with foliar spray with micronutrients and their interaction on vegetative growth and yield of cowpea.
MATERIALS AND METHODS
Two field experiments were carried out at the Experimental Station Farm, kafr sad, Damietta, Egypt, in the two summer seasons of 2014 and 2015,to study the effect of mineral fertilizers and foliar application with some microelements as well as their interaction on vegetative growth, yield and its components and chemical composition of cowpea (Vigna unguiculata L.). Kafr El-Sheik-1 CV.
The experimental design and treatments:
A split plot design with three replications was used. The main plots were assigned for five treatments of NPKRDF(recommended doses of fertilizers as follows: Calcium super phosphate (15.0 % P 2 O 5 ) as a source of phosphorus fertilizer was applied during preparation of soil. Potassium Fertilizer in the form of potassium sulfate (48.0 % K 2 O) and nitrogen fertilizer in the form of ammonium sulfate (20.5 % N) were applied in two equal doses, the first one was added before the first irrigation and the second one was before the following irrigation. The sub-plots were devoted to three rates of foliar spraying with micronutrients mixture (6%Fe, 5%Zn and 1.5%B) 1-Without (control treatment). 2-foliar spraying with micronutrients mixture (6%Fe, 5%Zn and 1.0%B at rate of 1.5 g/l. 3-Foliar spraying with micronutrients mixture (6%Fe, 5%Zn and 1%B) at rat 3g/l. The sources of Fe, Zn, and B were Iron sulfate, zinc sulfate and boric acid, respectively. Plants were sprayed three times at 20, 35 and 50 days after sowing (DFS ( . Each experimental basic unit (subplot) included three ridges, each of 60 cm width and 6 m long, resulted an area of 10.8 m 2 .
Practices of agricultural:
The experimental field was prepared were for each experiment through two ploughing, leveling, compaction, ridging and then divided into the experimental units Cowpea seeds were immediately sown in the soil of clay loamy texture with EC(1.11), pH 7.8, SP(58%),OM(1.5%) and Total CaCO 3 (3.3%) On24 th and 26 th Aprilin the first and second seasons, respectively. Seeds were sown at 20 cm apart on 2 sides of each ridge and then thinned after completely emergency to leave one plant/hill during the two growing seasons; other normal cultural practices for cowpea were followed according to the recommendation of Egyptian Ministry of Agriculture. Studied Characters:
Vegetative growth characters: Plant growth parameters
After 55 days from the sowing, a random sample of 10 plants were taken from each plot to determine the following parameters: a-The height of plant b-Number of branches for plant c-Number of leaves for plant d-Leaf area was calculated according to Koller (1972) . using following formula:
Dry weight
The different organs of plant, i.e. branches and leaves of chosen plant were cleaned from dust and oven dried at 70 O C till constant weight Photosynthetic pigments.
Total chlorophyll (a + b) and Chlorophyll a, b as well as carotenoids content were determined in samples taken randomly from the fourth true upper leaf at 60 days after sowing according to method described by Wettestein (1957) 
Components of yield .
Dry pods of each plot were harvested and the following parameters were calculated:
Average number of pods per plant ,average weight of pod (gm),average length of pod (cm),average number of seeds per pod ,Individual plant yield (gm),average dry weight of 100 seeds (gm) and Total yield per feddan (Kg) 2. Chemical composition in the leaves and seeds:
For determination NPK and Fe, Zn and B contents, 0.2g crude dried powder from each sample was wet digested with a mixture of concentrated sulphoric acid and perchloric acid to determine the flowing:
Total nitrogen was determination According to A.O.A.C. (1984) , Total phosphorus was determined spectrophotomitrically using the method described by Jackson (1967) .
Total K were estimated Flame photometrically according to Peterburgski; 1968. Total Fe, Zn and B were estimated using atomic absorption spectrophotometer) according to the methods of Chapman and Pratt (1971) 
Total ash contents
Two g of sample were added into previously weighed porcelain crucible, place in muffle furnace at 600 O C for 2 hours according to (AOAC, 2000) .
Crude Fat (Ether Extract)
Ten g of each powdered sample were extracted using a continuous extraction apparatus (Soxhlet) with a solvent of petroleum ether (b.p.60-80 O C) for sixteen hours. According to (AOAC,2000) .
Crude Protein
Each sample was calculated by multiplying the total nitrogen by the factor 6.25.sAccording to (AOAC,2000) Total carbohydrates content: was determined calorimetrically according to methods described by Michel et al. (1956) .
All obtained data were statistically analyzed according to the technique of analysis of variance (ANOVA) for the strip-split plot design as published by Gomez and Gomez (1984) by using "CoStat" computer software package. Least significant of difference (LSD) method was used to test the differences between treatment means at 5 % level of probability as described by Snedecor and Cochran (1980) .
RESULTS AND DISCUSSION

Vegetative growth traits A. Effect of NPK fertilizers levels
Data presented in table (2) show that, all studied vegetative characters, i.e., plant height, number of leaves, number of branches per plant, fresh weight per plant , dry weight per plant and leaf area plant were significantly increased with increasing amount of applied fertilizers levels from 50% of the recommended doses to 150 % of the recommended doses in both seasons. The results also indicated that the highest values of plant height were recorded when plants received fertilizer level (150% RDF).
On the other hand, the lowest values were noticed when plants received NPK (50% RDF) in both seasons.
Likewise, number of leaves, number of branches per plant, fresh weight per plant , dry weight per plant and leaf area plant had the least values when plants received fertilizer level (50% RDF) in both seasons. The obtained results are in agreement with those mentioned by Abayomi et al., 2008) who found increment in vegetative growth with increasing of NPK fertilizer application referring to In role in synthetic and activate many enzymes in plant.Such enzymes act as catalyst for making materials such as starch and protein. Potassium also plays a role in photosynthesis, osmotic adjustment, cell growth, stomatal regulation, water system of plant, downloading hydrocarbons. These results are in agreement with Russd (1973) , Choudhary and Yadav (2011),Nkaa et al.,(2014) and Atakora et al. (2014) on cowpea. S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1
Factor A (N P K ) 
B. Effect of foliar application of (Fe,Zn and B)
Data given in Table ( 2) show that foliar application caused a significant increase in the vegetative growth parameters of cowpea in both seasons and the higher values were recorded when the plants sprayed at 3g/l micronutrients mixture (Zn, B and Fe) in the second season. In this direction, Atia and Brdisi,(2005) reported that the microelements as Fe and Mo play a vital role in synthesis of chlorophyll and chloroplast formation. Also Iron, molybdenum and boron play a vital role of enzymes activity as nitrogenase, catalase and peroxidase. These results agree with those obtained by Singh (2004) , Tariq and Matt. (2007) ,Hamas and Puttaiiah.( 2012) and Rahman et al.,(2014) who reported on Common Bean that micronutrients (B+ Mo + Zn) application significantly increased the plant height, number of branches plant. C. Effect of NPK fertilizers levels and foliar application of (Fe, Zn and B) interaction Data in the table (2) generally indicated that the interaction had no significant influence on plant height, number of branches and fresh weight in both seasons.
However the effect was significant on dry weight and leaf area in both seasons. Higher dry matter accumulation / plant and leaf area / plant was obtained under150% RDF + 2% at micronutrients mixture (Fe ,Zn and B) followed in descending order by 50% without foliar of micronutrients mixture in two seasons. These results agree with those obtained by El Mansi et al., (2005) who found that spraying pea plants with Fe, Mo and B at 100, 50 and 25 ppm, respectively, significantly increased vegetative growth (plant height (n) of leaves, leaf area ) and dry weight, compared with the control. These results are in harmony with those found by Hamsa and Puttaiiah(2012), Salehien and Rahman. (2012) and Moghaze et al ., (2014) 
Yield and its components A. Effect of NPK fertilizers levels
Data in Table ( 3)show that all parameters number of pods/ plant, average pod weight (g) / plant, pod length (cm) and pod diameter (cm) were significantly increased with applied fertilizers levels in both seasons. The increment in number of pods/ plant, average pod weight was obtained when plants received fertilizer level (100% RDF). On the other hand, the lowest values were noticed when plants received NPK level (50% RDF) in both seasons. Moreover, the higher pod length and pod diameter were produced when plants received fertilizers level (150% RDF). On the other hand, the lowest values were noticed when plants received fertility level (50% RDF) in both seasons. In this concern Achakzal and Bangulzai. (2006)on pea found a significant increase in yield and yield attributes (number of fresh pod plant-1, fresh pods length (cm) and 1000 seed weight (g)) with progressive increase in applied N fertilizer. These results are in harmony with those found by Abdul Kabir (2006) , Mansouri and Shokoohfar.(2015) and. ( El-Tanahy et al.,2012) on cowpea
Table (4) show that, all studied seed characters. i. e, number of seeds /pod, 100seeds weight (g), seed yield (g)/plant and seed yield (kg)/fed) were significantly increased with increasing amount of applied fertilizers levels in both seasons. The results indicated that the highest values of number of seeds /pod and 100 seeds weight (g) were recorded when plants received NPK level 100% RDF and 125% RDF While; the lowest values were obtained in case of plants received NPK fertilizers at 50% RDF in both seasons. Likewise, seed yield (g)/plant and seed yield (kg)/fed are significantly increased with increasing amount of applied fertilizers levels in both seasons. A clear increase in seed yield (g)/plant at rate (23.5and 24.46(g)/plant) and seed yield (kg)/fed at rate (1044 and 1087(kg)/fed) in two season respectively was obtained in case of plants received fertilizers 100%RDF .While; there was no significant effect due to125%RDF and 150%RDF on seed yield (g)/plant and seed yield (kg)/fed) in both season. These results are in agreement with those obtained by Abayomi et al., (2008) who reported that the application of 30-15-15 kg NPK ha-1 gave a yield of 1.29 tons ha-1. These results are in harmony with those found by Hasan et al. (2010) , Ayodele and Oso. (2014) . 
B. Effect of foliar application of (F, Zn and B)
Table (3) shows that foliar application of Fe, Zn, B caused a significant increase in (number of pods/ plant, average pod weight (g) / plant, pod length and pod diameter (cm)) of cowpea in both seasons and the superior values were recorded when the plant sprayed with 2% micronutrients mixture (Fe, Zn, B) compared with control .These results agree with those obtained by Srivastava et al.( 1996) who mentioned that micronutrients have considerable significant effects, as limiting factors, on the productivity of legumes; spraying cowpea plants with Zn + Mn + Fe at 100 ppm of each increased dry matter, yield/plant and number of pods/plant. In addition, El Sayed et al.(2012) indicated that pea plants sprayed with a mixture of microelements (Fe, Zn and Mn, 100 ppm) significantly increased yield components expressed as pod length, pod weight, number of green seeds/pod, weight of 100-green seed , seed index (1000-dry seed weight).These results are in harmony with those found by Eisa and Ali .(2014) on cowpea and also, El-Haggan.(2014) on soybean.
Data presented in table (4) show that foliar application of (Fe, Zn and B)gave more (number of seeds/pod, 100seeds weight (g), seed yield (g)/plant and seed yield (kg)/fed) of cowpea plants during 2014 and 2015.Moreovere, foliar application caused a clear increments on (number of seeds /pod, 100seeds weight (g), seed yield (g)/plant and seed yield (kg)/fed) in two seasons. The higher values were recorded when the plant sprayed at 3g/l micronutrients mixture (Zn, B and Fe) in the second season. The increase in total yield owed directly to the increase in vegetative growth (Tables 2 and 3) .These increases might be ascribed to the favorable role of micronutrients in pigments formation, photosynthesis activation and carbohydrates assimilation diverted to seed. This results are in conformity with those obtained by Srivastava et al., (1996) who reported that micronutrients have considerable significant effects, as limiting factors, on the productivity of legumes.
C. Effect of NPK fertilizers levels and foliar application of (F, Zn and B) interaction
Data also in Table ( 3) indicate that interaction treatments had non-significant effect on number of pods / plant, average pod weight / plant, pod length in both seasons. But, pod diameter was significantly increased by this interaction. This result is in agreement with that of Oseni. (2009) who reported that cowpea yield was decreased with increasing zinc application. Moreover, cowpea yields were slightly lower when phosphorus applied in combination with zinc than without zinc. This effect could be attributed to the fact that phosphorus application reduces the zinc requirements for optimum plant growth. On the other, hand El Sayed et al.,(2012) on pea showed that there were significant effects as a result of the interaction between microelements (Fe, Zn and Mn, 100 ppm) and (FYM and mineral fertilizer) on fresh pod length and fresh pod weight and No. of seeds.
Data in Table ( 4) cleared that the interaction treatments had no significant effect on number of seeds /pod and 100seeds weight (g) in the two seasons. But, seed yield plant and seed yield kg/fed were significantly increased by this interaction in both seasons. Seed yield of cowpea was affected by three major yield components, i.e. number of pods plantˡ‫,-‬ number of seeds pod‫-‬ˡ and average seed weight. Effect of NPK fertilizers and micronutrients on yield and its components might be attributed to their positive role on enhancing photosynthesis, biosynthesis of proteins and carbohydrate assimilation (Epstien, 1972) . Seed Yield(kg)/ fed Seed yield(g)/ plant 100 seeds weight (g) Number of seeds/pod Treatments S2 S1 S2 S1 S2 S1 S1 S1
Factor A 
Chemical constituents in the leaves A. Effect of NPK fertilizers levels
Data in table (5) Show that all tested parameters chlor.a, chlor.., chlor.a+b., nitrogen and phosphorus content were significantly increased with applied fertilizers levels in both seasons. The results indicated that the highest values of (chlor.a, chlor.b, chlor.a+b) were recorded when plants received NPK level (100% RDF. While; the lowest values were obtained in case of plants received fertilizers level (50% RDF) in both seasons. On the other hand; N% and P% content were of the highest values when plants received fertilizers level (150% RDF. While; the lowest values were obtained in case of plants received fertilizers level (50% RDF) in both years.
The obtained results are in harmony with those of El Sayed et al.,(2012) on pea indicated also that N, P and K contents in the green seeds are significantly increased by the application of both FYM and mineral fertilizer compared with control plants. Moghaze et al., (2014) 
B. Effect of foliar application of (Fe, Zn and B)
Data presented in table (5) illustrated that, foliar application caused a clear increments after all tested treatments application and the higher values were recorded when the plant sprayed at 3g/l micronutrients mixture (Fe, Zn and B) compared with control. In this direction Marchner, (1995) reported that Zn improves its concentration within leaves of the treated plants. In turn, it might protect plasma membrane and its linked transporter enzymes against the harmful effects of higher temperature/oxidative stresses thereby improves its transportation functions for other elements and solutes. Also, zinc is a component of many enzymes which are important for metabolism of carbohydrate, protein and phosphate. This results are in harmony with those of El- Sayed et al.(2012) Zn and B) and their  interaction on (chl. a, chl. b, chl. a + chl. b, N%, P% ) content of cowpea plants at 2014 and 2015 seasons P% N% Chl. a +b mg/g F.W Chl. b mg/g F.W Chl. a mg/g F.W Treatments S2 S1 S2 S1 S2 S1 S2 S1 S2 S1
Factor 
C. Effect of NPK fertilizers levels and foliar application of (Fe, Zn and B) interaction
Data in the same Table ( 5)The results show that the interaction treatments (chlor.a., chlor.b. and chlor.a+b., had no significant effect on chlor.a., chlor.b. and chlor.a+b. nitrogen content and phosphorus contentin both seasons. The obtained results are in harmony with those of El Sayed et al.,(2012) and Moghaze et al., (2014) on pea.
The obtained results are in harmony with those El Sayed et al.,(2012),and Abdel-Salam and Salem.(2012) and Nyoki and Ndakidemi, 2014 ElTanahy et al.,2015on cowpea plants.. (Benvindo et al., 2014 cleared that zinc absorption capacity is reduced by high phosphorus utilization and zinc in plant and soil has an antagonism state with phosphorus (negative interaction), this negative interaction or antagonistic effect of phosphorus and zinc might be due to one or more reasons.
Data in Table ( 6) indicate that, this interaction had significant effect on Potassium%, Zn ppm, Fe ppm and B ppm content in both seasons. The results illustrated that the increment of potassium content was obtained when plants received fertilizers level 150% RDF and sprayed at 3g/lmicronutrients mixture (Zn, B and Fe) compared with control. While, the lowest accumulation of K was obtained in case of plant received fertilizers level 50% RDF without microelements. Data cleared that Zn ppm, Fe ppm and B ppm content were also affected with this interaction. the higher content of all tested characters were obtained when plants received fertilizers level 100% RDF with spraying at 3g/lmicronutrients mixture (Zn, B and Fe) compared with control. But, the lowest accumulation of element was obtained in case of plant received fertilizers level 50% RDF without microelements. This results are in harmony with those of Nasri et al.(2011) , Nyoki and Ndakidemi.(2014) and Moghaze et al . (2014) . 
Chemical constituents in the A. Effect of NPK fertilizers levels
Data in table (7) the data show that, increasing rate of NPK fertilizer levels led to significantly increase in all parameters ,i.e moistures%, crude protein%, Fat%, ash% and carbohydrates %of cowpea seeds. The results also indicated that, the highest values of moistures% content of cowpea seeds was recorded when plants received fertilizer level 150% RDF. While, the lowest values were obtained in case of plants received fertilizers level (50% RDF) in both seasons.
On the other hand, the results illustrated that, the highest increment of crud protein, Fat and ash content in seeds of cowpea plants were obtained in case of plants received fertilizer level 100% RDF of recommended doses. But, the lowest values were obtained in case of plants received fertilizer level 150% RDF in both seasons. The highest increment of carbohydrates content in seeds was obtained in case of plants received fertilizer level at 50%RDF and 150%RDF of recommended doses, respectively. But; the lowest values were obtained in case of plants received fertilizers level 100% RDF in both seasons. Improving application NPK on crud protein and carbohydrates content of cowpea seeds might be due to its role in synthetic and activate many enzymes in plant. Such enzymes act as catalyst for making starch and protein. This is in coincidence with the findings of Achakzal and Bangulzai. (2006) and El-Sayed et al.,(2012) Data presented in table (7) illustrated that, foliar application caused a significant increase in moistures%, crude protein%, Fat%, ash% and carbohydrates% of cowpea plants during both seasons. The higher values were recorded when the plants sprayed at 3g/l micronutrients mixture (Zn, B and Fe) compared with control. The positive effect of micronutrients on chemical composition of cowpea seeds may be important biological functions such as synthesis of chlorophyll, electron transport system, oxidation-reduction reactions, protein synthesis and degradation. The obtained results are in harmony with those of El Mansi et al., (2005) . , El Sayed et al.,(2012) , Eisa and Ali (2014) on cowpea and El-Haggan (2014)on soyabean Carbohydrates % Ash % FAT% Crud protein% Moistures% Treatments S2 S1 S2 S1 S2 S1 S2 S1 S2 S1
C. Effect of NPK fertilizers levels and foliar application of (Fe, Zn and B) interaction
The results show in table (7) that, the interaction between NPK and microelements had significant effect on moistures, crude protein, Fat%, ash and carbohydrates content of cowpea seeds in both seasons. Except with crude protein content in the second season. Likewise, fat and ash content were not effected in the first season. The moistures content was increased with increasing fertilizers levels from 50% at 150% from recommended doses with foliar application of micronutrients mixture (Fe, Zn and B) at rate3g/l. The highest mean values of the studied characters were recorded in case of plants received fertilizer level 100% of recommended doses with sprayed at 3g/l micronutrients mixture (Fe, Zn and B). But, the lowest values recorded when plants received fertilizer level 150% of recommended doses without micronutrients. The highest increment of carbohydrate content of cowpea seeds was obtained in case of plants received fertilizers level at 50% of recommended doses without foliar application. This results are in harmony with those of Nasri et al.,(2011) on common bean and Moghaze et al . (2014) and Nyoki and Ndakidemi. (2014) on cowpea, who showed that N,K with spray of a significantly affected nitrate in pod, carbohydrate percentage, carbohydrate yield, protein percentage, protein yield and chlorophyll of leaf.
